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con?gurations. The bone portion can be engaged to the 
mating feature of the implant to support the natural bone and 
its soft tissue attachment in an anatomically appropriate 
position. 
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FIG. 4. H6. 3. 



Patent Application Publication Jun. 30, 2005 Sheet 2 0f 4 US 2005/0143834 A1 



Patent Application Publication Jun. 30, 2005 Sheet 3 0f 4 US 2005/0143834 A1 



Patent Application Publication Jun. 30, 2005 Sheet 4 0f 4 US 2005/0143834 A1 



US 2005/0143834 A1 

SOFT TISSUE ATTACHMENT SYSTEM AND 
METHOD 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to orthopaedic 
implants and procedures in Which a portion of bone is 
removed to Which soft tissues, such as ligaments and ten 
dons, are attached. In particular, the invention relates to 
systems and methods for maintaining the soft tissue attach 
ment during an orthopaedic procedure. 

[0002] Certain orthopaedic surgeries, such as hip surger 
ies, often require osteotomies of a portion of the femur to 
provide full access to the hip joint. In these procedures, a 
portion of the greater trochanter is removed. FolloWing the 
surgery, the removed bone portion is replaced and secured in 
a number of Ways. For instance, trochanter reattachment 
systems can include Wiring, cables or clamps that are used 
to hold the removed portion to the retained bone long 
enough to promote healing through fusion. 

[0003] In some orthopaedic procedures, a signi?cant por 
tion of a joint is replaced With a prosthesis. For instance, in 
some hip surgeries, the entire proximal portion of the femur 
is removed and replaced With the prosthesis. Since the 
attachment point for the soft tissue is removed With the bone, 
surgeons have turned to composite allograft-endoprosthesis 
constructs to provide a foundation for connection of the soft 
tissue to the implant. Usually, the soft tissue, such as 
tendons, are connection by sutures, so that the resulting 
connection is only as strong as the suture. The success of 
these types of reconstruction is historically loW. 

[0004] What is needed is a system and method that pre 
serves as much of the natural attachment point for soft tissue 
as possible. An optimum approach Would make use of as 
much of the natural bone as possible so that the attachment 
of the soft tissue to the bone is not compromised or replaced 
by a less secure attachment. 

SUMMARY OF THE INVENTION 

[0005] In vieW of these needs, the present invention con 
templates a system and method in Which the natural 
removed bone is retained, along With the natural attachment 
of the associated soft tissues. For instance, in a hip surgery, 
a portion of the greater trochanter is removed While retaining 
the soft tissue attachments. The present invention provides 
means for receiving that bone portion and connecting it to a 
proximal femoral implant, for instance. 

[0006] In one embodiment of the invention, the implant 
and bone portion are provided With mating features, such as 
a keystone con?guration. The keystone con?guration can 
include mating male and female dovetail con?gurations. The 
bone portion can be engaged to the mating feature of the 
implant to support the natural bone and its soft tissue 
attachment in an anatomically appropriate position. 

[0007] In a preferred embodiment, the keystone and dove 
tail features are angled inWard so that the natural tensile 
forces exerted on the bone portion Will tend to force the 
male/female features into tighter engagement. In another 
feature, the implant can include a bone ingroWth surface at 
the interface to the bone portion to enhance the ?xation of 
the natural bone to the implant. 
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[0008] In certain embodiments, separate ?xation elements 
are provided to ensure a tight connection betWeen the bone 
portion and the implant. In one embodiment, one or more 
cables can encircle the bone portion to hold the portion in 
position Without interfering With the soft tissue and soft 
tissue attachments. In another embodiment, a hinged claW 
scaffold can be provided that can be pivoted into engage 
ment With the bone portion. The scaffold can include claWs 
to penetrate the bone. The scaffold can also include plate 
portions through Which bone screWs are driven into the 
underlying bone. The scaffold can also be con?gured to 
integrate With cables encircling the bone portion. 

[0009] In a method of the invention, the portion of a bone, 
such as the femur, is removed as necessary to accept a 
prosthesis or implant, such as a proximal femoral implant. 
Certain portions of the removed bone that include soft tissue 
attachment points can be removed separately, While retain 
ing the attachment to the soft tissues. The removed portion 
of the bone can be engaged Within a cutting jig that is 
con?gured to permit forming the mating feature in the cut 
surface of the removed bone. The mating feature cut into the 
bone is complementary to a mating feature de?ned in an 
exposed surface of the implant. 

[0010] In accordance With this method, the prosthesis is 
implanted Within the remaining natural bone, With the 
exposed surface in proper alignment to accept the removed 
bone. The mating feature of the removed bone is engaged to 
the mating feature on the implant, While the soft tissue 
remains attached to the natural removed bone. Additional 
mechanical ?xation can be provided to ensure a ?rm con 
nection betWeen the removed bone and the prosthesis as the 
surgical site heals. 

[0011] It is one important object of the invention to 
provide a system and method for removal of portions of a 
bone, While retaining other portions of the bone bearing soft 
tissue attachments. A further object is to provide means for 
conducting complex orthopaedic surgical procedures, such 
as joint arthroplasty, While preserving the natural soft tissue 
and soft tissue attachment points. 

[0012] Other objects and particular bene?ts of the present 
invention Will become apparent upon consideration of the 
folloWing Written description and accompanying ?gures. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0013] While the invention has been illustrated and 
described in detail in the draWings and foregoing descrip 
tion, the same should be considered as illustrative and not 
restrictive in character. It is understood that only the pre 
ferred embodiments have been presented and that all 
changes, modi?cations and further applications that come 
Within the spirit of the invention are desired to be protected. 

[0014] For illustrative purposes, the preferred embodi 
ments of the present invention Will be explained in the 
context of an orthopaedic joint arthroplasty procedure for 
the hip joint involving the proximal portion of the femur, as 
depicted in FIG. 1. It is understood, of course, that the 
principles discussed herein can be applied to other joints and 
bones of the body. In the context of the present invention, 
one goal is to preserve the soft tissue attachments to portions 
of natural bone. It is further understood that features of the 
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present invention can be utilized even Where soft tissue 
attachments are not a concern. 

[0015] As shoWn in FIG. 1, a bone, such as the femur, 
includes a shaft S terminating in a proximal portion P that is 
con?gured to form an articulating component of a joint, such 
as the hip joint. To that end, the proximal portion includes 
a neck N supporting a head H that provides the articulating 
surface. In the case of a femur, the head H is a ball joint 
component. Various soft tissues, such as ?exor tissues, are 
connected to the bone at the proximal portion P, particularly 
at the greater trochanter T. The trochanter includes various 
soft tissue attachment points T for tendons associated With 
muscles of the hip joint, such as certain gluteal muscles. 

[0016] In certain orthopaedic procedures, the proximal 
portion P of the femur is removed, as depicted by the dashed 
lines in FIG. 2. A bore B is formed in the bone shaft S to 
receive portions of an implant or prosthesis, such as the 
proximal prosthesis shoWn in FIG. 3. In a typical procedure, 
the trochanter T is removed With the proximal portion, and 
the soft tissue attachments severed. In some procedures, it is 
possible to integrate an allograft component With the pros 
thesis, and then to suture the soft tissues to the allograft 
component, thereby restoring the soft tissue attachment to 
the bone. 

[0017] The prosthesis 10 can be similar to knoWn designs 
for use in hip joint arthroplasty procedures. For instance, the 
prosthesis 10 can include a body 11 that is con?gured to 
approximate the removed proximal portion P of the femur. 
The body de?nes a neck 12 onto Which a prosthetic articu 
lating component of knoWn design can be mounted. The 
prosthesis also includes a stem 13 that is implanted Within 
the bore B to ?x the prosthesis to the bone. 

[0018] While prior hip joint prostheses include a body that 
emulates the shape of the trochanter, the present invention 
contemplates that the body 11 de?nes a mounting platform 
15 that is arranged to coincide With the surface of the 
proximal portion P remaining after the trochanter T has been 
removed therefrom (see FIG. 2). This mounting platform 15 
de?nes surface features for mating engagement With the 
removed portion of the trochanter T. As shoWn in FIG. 3, the 
attachment point A for certain ?exor tissues F is maintained 
even as the trochanter portion T is engaged to the mounting 
platform. 
[0019] In one aspect of the invention, the mounting plat 
form and the bone portion T de?ne mechanical engagement 
or mating features that alloW the bone portion to be engaged 
to the prosthesis 10 When the prosthesis is in its implanted 
position. As shoWn in FIGS. 4 and 5, the mounting platform 
de?nes a keystone slot 17 With a dovetail undercut 19 (best 
seen in FIG. 5). The slot includes a mating surface 21 that 
is in direct contact With the bone portion T. 

[0020] The bone portion T is cut to de?ne a mating feature 
25, as illustrated in FIGS. 6 and 7. The mating feature 
includes a dovetail cut 27 at opposite sides of a mating 
surface 28. In the illustrated embodiment, the mating feature 
25 is a male feature that projects from the cut surface C of 
the bone portion T and that is con?gured for interlocking 
engagement With a female feature 17 de?ned in the mount 
ing platform 15 of the prosthesis. Alternatively, the male and 
female features can be sWapped betWeen the prosthesis and 
the bone portion, or a combination of male and female 
features can be de?ned on each component. 
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[0021] The dovetail elements, i.e., the undercut 19 and cut 
27, are formed at a converging angle M. This converging 
feature provides a natural stop for insertion of the male 
mating feature 25 of the bone portion T into the female 
feature 17 of the prosthesis. In other Words, once the 
prosthesis has been implanted, the bone portion T can be 
mounted to the prosthesis by sliding the mating feature 25 
into the keystone slot 17. The bone portion is ?rmly engaged 
to the prosthesis When the angled Walls of the dovetail cut 27 
are ?ush With the complementary angled Walls of the 
dovetail undercut 19. The converging angle M can be a 
Morse angle to enhance the engagement betWeen the bone 
and the prosthesis. 

[0022] As shoWn in FIG. 4, the keystone slot 17 can 
extend along the entire length of the mounting platform 15, 
as depicted in FIG. 4. Similarly, the mating feature 25 cut 
into the bone portion T can extend along the entire cut 
surface C, as represented by the dashed lines in FIG. 6. It is 
preferable that the extended mating features 17, 25 be fully 
complementary so that the male feature resides entirely and 
?rmly Within the female feature When the bone portion T is 
?nally mounted to the prosthesis 10. 

[0023] In the present embodiment, the ?xation betWeen 
the prosthesis and the bone portion is accomplished by the 
mating features 17 and 25. The mating surface 21 of the 
prosthesis contacts the mating surface 25 of the bone portion 
T. Preferably, the prosthesis mating surface 21 includes a 
bone ingroWth feature to permit bone ingroWth from the 
bone portion T into the prosthesis. The bone ingroWth 
feature can include a porous surface that can be ?lled With 
a bone groWth promoting or enhancing material, such as 
bone morphogenic protein. 

[0024] In some instances, additional mechanical ?xation 
may be desirable. In these cases, one embodiment of the 
invention contemplates the use of one or more cables that 
encircle the bone portion, in the nature of a cerclage device. 
Thus, as shoWn in FIG. 8, a prosthesis body 31 can be 
provided With a keystone slot 33, con?gured as described 
above. The body can de?ne angled surfaces 36 on opposite 
sides of the keystone slot 33. A bore 35 passes through the 
body beneath the slot 33, as depicted in FIG. 8, opening at 
each of the angled surfaces 36. The bore is siZed to receive 
a cable or Wire 37 passing therethrough. One end of the cable 
37 can carry a crimp 39 that can be crimped onto the 
opposite free end of the cable When it encircles the bone 
portion T. The cable can be tightened in a conventional 
manner, such as the manner in Which a cerclage Wire is 
tightened. The crimp 39 can also be of knoWn design to 
?rmly and permanently connect the ends of the cable. The 
cable 37 thus adds an additional mechanical ?xation to hold 
the bone portion T to the prosthesis body 31. 

[0025] An alternative mechanical fastener is depicted in 
FIGS. 9-10. In this embodiment, a prosthesis body 41 
de?nes a mounting platform 43 on Which the bone portion 
T is mounted. The platform 43 can de?ne a mating feature, 
such as the keystone slot 17 described above, to engage a 
corresponding mating feature on the bone portion, such as 
the dovetail feature 25. A scaffold 45 is mounted to the 
platform 43. In a speci?c embodiment, the platform de?nes 
a slot 47 for receiving an axle 50 of the scaffold. The slot and 
axle can be con?gured to permit pivoting of the scaffold 
from a position clear of the mounting platform 43, to permit 
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mounting of the bone portion T thereon, to a position 
engaging the bone portion, as shoWn in FIG. 9. 

[0026] The scaffold 45 includes at least tWo arms 55 that 
are con?gured to generally conform to the pro?le of the bone 
portion T. The arms 55 can include several claWs 49 con 
?gured to penetrate at least the cortical layer of the bone 
portion T. The claWs 49 are shoWn at the tip of the arms 55 
in FIG. 9, but could be situated at different locations along 
the scaffold. The claWs 49 provide means for engaging the 
scaffold to the bone portion to hold the portion in position on 
the prosthesis. 

[0027] In an alternative embodiment, the scaffold 45 can 
include cross bars 57 spanning betWeen the arms 55, as can 
be seen best in FIG. 10. The cross bars 57 provide a support 
surface for bone screWs 52 passing through the cross bars 
into the underlying bone, as shoWn in FIG. 9. The bone 
screWs 52 can be used in addition to or in lieu of the claWs 
49 described above. While only tWo bone screWs are illus 
trated in the FIGS. 9-10, feWer or greater numbers of screWs 
can be utiliZed. In addition, as shoWn in FIG. 9, the screWs 
are siZed to penetrate only part Way into the bone portion T. 
Alternatively, the screWs can be siZed to pass entirely 
through the bone portion and engage a corresponding screW 
bore (not shoWn) formed in the mounting platform 43 of the 
prosthesis body 41. 

[0028] As a further alternative, the cable system shoWn in 
FIG. 8 can be integrated With the scaffold 45 of FIGS. 9-10. 
In this alternative, the cable crimps 39 can be con?gured to 
include a bore (not shoWn) through Which the bone screWs 
52 can pass. With this feature, the cable crimps can be 
connected to the scaffold to solidly hold the bone portion T 
to the prosthesis. 

[0029] The present invention also contemplates a system 
for preparing the removed bone portion T to add the mating 
feature 25. Thus, a cutting jig 70 can be provided as shoWn 
in FIG. 11. The jig includes tWo arms 82, 83 to clamp the 
bone portion therebetWeen. Both arms can be provided With 
spikes 74 to penetrate and grip the bone portion. The arm 82 
de?nes a support base 72 to hold the proXimal portion of the 
bone With the cut surface C (FIG. 6) facing a guide plate 76 
carried by the opposite arm 83. The support base 72 can be 
shaped to conform to the pro?le of the bone portion. 

[0030] The guide plate 76 de?nes a number of slots 78 that 
act as guides for saW blades, such as the blades 85 shoWn in 
FIG. 12. The slots are arranged as necessary to create the 
dovetail cuts 27 in the cut surface C of the bone. In the even 
that the dovetail cuts eXtend along the entire length of the 
bone portion, the slots 79 can be eXtended accordingly, as 
indicated by the dashed lines in FIG. 11. 

[0031] In one embodiment, the cutting jig 70 is in the form 
of a manual scissors-type tool. Thus, the tWo arms can be 
connected at a pivot 87, as shoWn in FIG. 12, and can 
include grippable handles 89, 90. The cutting jig can thus be 
manipulated by the surgeon With one hand, While the cutting 
blades 85 are manipulated With the other hand. Of course, it 
is understood that the cutting jig 70 is not the only Way that 
the bone portion can be fashioned With the mating feature 
25. Any other technique for making the necessary cuts are 
contemplated, provided these cuts can be in situ made With 
the bone portion T attached to the soft tissues F. 

[0032] For the purposes of promoting an understanding of 
the principles of the invention, reference Will noW be made 
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to the embodiments illustrated in the draWings and described 
in the folloWing Written speci?cation. It is understood that 
no limitation to the scope of the invention is thereby 
intended. It is further understood that the present invention 
includes any alterations and modi?cations to the illustrated 
embodiments and includes further applications of the prin 
ciples of the invention as Would normally occur to one 
skilled in the art to Which this invention pertains. 

What is claimed is: 
1. A method for repair of a joint comprising the steps of: 

removing a portion of a bone having natural soft tissue 
attached thereto; 

implanting an implant Within the remaining bone leaving 
an eXposed surface of the implant; 

preparing a surface of the removed portion of bone to 
provide the surface With a surface feature to mechani 
cally interlock With a complementary feature de?ned 
on the exposed surface of the implant; and 

mechanically engaging the surface feature of the removed 
portion of bone With the complementary feature of the 
implant When the implant is Within the remaining bone 
While the natural soft tissue is still attached to the 
removed portion of bone. 

2. The method for repair of a joint according to claim 1, 
Wherein: 

the complementary feature of the implant includes a 
female feature; and 

the step of preparing a surface includes de?ning a male 
surface feature on the removed portion of bone. 

3. The method for repair of a joint according to claim 1, 
Wherein the surface feature and the complementary feature 
de?ne a dovetail joint. 

4. The method for repair of a joint according to claim 1, 
Wherein: 

the natural soft tissue is a ligament or a tendon; and 

the surface feature and complementary feature are con 
?gured to maintain the ligament or tendon in tension 
When the removed portion of bone is mechanically 
engaged to the implant. 

5. The method for repair of a joint according to claim 4, 
Wherein the surface feature and the complementary feature 
de?ne opposing faces that diverge aWay from the intact 
attachment point of the ligament or tendon. 

6. The method for repair of a joint according to claim 5, 
Wherein the surface feature and the complementary feature 
de?ne a dovetail joint. 

7. The method for repair of a joint according to claim 1, 
further comprising the step of introducing bone cement 
betWeen the removed portion of bone and the eXposed 
surface implant. 

8. The method for repair of a joint according to claim 1, 
further comprising the step of providing the eXposed surface 
of the implant With a surface con?gured to promote bone 
tissue ingroWth. 

9. The method for repair of a joint according to claim 1, 
Wherein the joint is a hip joint, the removed portion of bone 
is the trochanter and the remaining bone is the remainder of 
the femur. 
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10. The method for repair of a joint according to claim 1, 
further comprising the step of ?xing the removed portion of 
bone to the implant using a mechanical fastener. 

11. The method for repair of a joint according to claim 10, 
Wherein the mechanical fastener includes at least one screW 
con?gured to pass through the removed portion of bone and 
engage the implant. 

12. The method for repair of a joint according to claim 10, 
Wherein the mechanical fastener includes at least one cer 
clage Wire con?gured to encircle at least a portion of the 
removed portion of bone and engage the prosthesis. 

13. An implant for repair of a joint comprising: 

a stem con?gured for implantation Within a bone of the 
joint; and 

a head con?gured to replace a portion of the articulating 
aspect of the bone, said head including a surface 
de?ning a mechanical engagement feature con?gured 
to engage a complementary feature formed in a 
removed portion of the articulating aspect of the bone. 
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14. The implant according to claim 13, Wherein the 
mechanical engagement feature includes diverging opposing 
faces. 

15. The implant according to claim 13, Wherein the 
mechanical engagement feature is the female portion of a 
dovetail joint. 

16. The implant according to claim 13, Wherein at least a 
portion of said surface of said head is con?gured for bone 
tissue ingroWth. 

17. The implant according to claim 13, further comprising 
at least one screW and at least one screW bore de?ned in said 

surface of said head, said screW siZed to pass through the 
removed portion of bone When the removed portion is 
engaged to said head. 

18. The implant according to claim 13, further comprising 
at least one cerclage cable engaged to said implant and 
con?gured to encircle a portion of the removed portion of 
bone When the removed portion of bone is engaged to said 
head. 


